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A method, system, and/or computer program product estab-
lish a password-free, token-based wireless network access for
a mobile device that is within a wireless communication
range of a wireless access point. A wireless connection is
established between the mobile device and the wireless
access point, where the wireless connection utilizes an
extended existing protocol, and where the extension of the
existing protocol is based on data stored as content in a data
field in a token stored in a memory of the mobile device. The
mobile device transmits a portion of the token as part of an
initialization message to a verification server that is con-
nected to the wireless access point. The mobile device
receives a confirmation message for establishing the wireless
connection based on a verification application running on the
verification server.
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PASSWORD-FREE, TOKEN-BASED
WIRELESS ACCESS

This application is based on and claims the benefit of
priority from United Kingdom (GB) Patent Application No.
1220441.8, filed on Nov. 14, 2012, and herein incorporated
by reference in its entirety.

BACKGROUND

The present invention relates generally to a computer-
implemented method for a password-free, token-based wire-
less network access. The invention relates further to a mobile
device subsystem for a password-free, token-based wireless
network access, a mobile device, a data processing program,
and a computer program product.

Today’s smart phones are capable of accessing the Internet
and browsing content available there. They need an IP (Inter-
net Protocol) connection which typically is provided either
via the mobile phone network provider or via a local WiFi
(Wireless Fidelity, IEEE 802.11) network that also has Inter-
net access. When using a mobile phone network provider
connection without a flat rate, high connection costs are typi-
cally incurred. Access via a local WiFi network, however, is
typically free of charge if the mobile device can be authenti-
cated to the WiFi network. This is because an access point
Internet backend connection is using most often a flat rate
connection to the Internet. For that reason, when within the
reach of a WiFi network owned by the user of the device, the
device typically is configured to prefer the WiFi based Inter-
net connection over the mobile phone network provider based
Internet connection. This becomes particularly cost reducing
in scenarios when the UMTS or mobile network connection
would require the user to pay roaming costs, e.g., in another
country or in an area with no coverage by a contracted net-
work provider.

While outside the reach ofthe user’s own WiFiaccess point
(e.g., at home), the mobile device either has to find another
accessible WiFi access point or revert to using the mobile
phone network provider based Internet connection. When
within the reach of WiFi access points owned by other users,
typically, there is no incentive for those other users to provide
service from their access points to foreign devices. However,
if acceptable terms and conditions can be established between
the access point and the mobile device, an incentive to provide
Internet access to foreign devices may arise.

SUMMARY

A method, system, and/or computer program product
establish a password-free, token-based wireless network
access for a mobile device that is within a wireless commu-
nication range of a wireless access point. A wireless connec-
tion is established between the mobile device and the wireless
access point, where the wireless connection utilizes an
extended existing protocol, and where the extension of the
existing protocol is based on data stored as content in a data
field in a token stored in a memory of the mobile device. The
mobile device transmits a portion of the token as part of an
initialization message to a verification server that is con-
nected to the wireless access point. The mobile device
receives a confirmation message for establishing the wireless
connection based on a verification application running on the
verification server.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

Tlustrative embodiments of the invention will now be
described, by way of example only, and with reference to the
following drawings:
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2

FIG. 1 shows a block diagram of an embodiment of the
inventive method for a password-free, token-based wireless
network access;

FIG. 2 shows a block diagram of a scenario of a mobile
device within reach of a wireless access point;

FIG. 3 shows a block diagram of an embodiment of an
establishing a network connection;

FIG. 4 shows an embodiment of an extended protocol;

FIG. 5 shows an embodiment of a token structure;

FIG. 6 shows a block diagram of an embodiment of the
inventive mobile device subsystem for a password-free,
token-based wireless network access; and

FIG. 7 shows a block diagram of an embodiment of a
mobile device including the mobile device subsystem.

DETAILED DESCRIPTION

Today, there are several ways to gain access at a wireless
hotspot or wireless access point that can provide Internet
connectivity, typically using a wireless connection, i.e., via
WiFi. Such access may be fee based: after connecting to the
access point and opening a browser window, the access point
may present a web page that requires the user to enter (for
example) credit card data or another form of payment data.
This scenario has the clear disadvantage that the user may
have to pay for the service and that a user may have to go
through at least one additional, manual step for exchanging
authentication data prior to gaining Internet access.

On the other side, the access may be free: in this case, the
user may connect to an un-secure access point and may get
access to the Internet. In some cases, the user may have to
agree manually to some terms and conditions or rules before
aconnection to the Internet may be established. This scenario
has the disadvantage for the access point owner that he is not
getting anything in direct return for his service.

There are several known methods related to a wireless
network access with some additional conditions. For
example, one known method for opening a wireless commu-
nication session uses at least a management platform, a wire-
less access point and an end user station. Content may be
associated with at least a wireless access point at the manage-
ment platform level and advertising may be displayed before
auser logs into the wireless network. Another known method
uses a system and a method to secure authentication of a
wireless communication channel for a vehicle telematics
device that includes detecting a wireless access point within
radio range of a telematics device. It comprises requesting
authentication information for the access point through a first
secure communication channel to a call center, receiving
authentication information for the wireless access point from
the call center through the first secure communication chan-
nel, and providing authentication information for the telemat-
ics device to the wireless access point through a second secure
communication channel.

However, there may be a need for an even easier and more
user friendly access to a WiFi network. The technologies
described in this document aim at providing such a hassle-
free access to a network, e.g., the Internet, via a WiFi access
point.

This need may be addressed by a computer-implemented
method for a password-free, token-based wireless network
access, a mobile device subsystem for a password-free,
token-based wireless network access, a mobile device, a data
processing program, and a computer program product
according to the independent claims.

It may be noted that the mobile device may be, for example,
a smart device, a smart phone, a tablet computer, a notebook
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computer, an ultra-book computer, a portable game console,
a WiFi enabled camera system, data goggles used in virtual
reality applications, an in-car communication system, or any
other device enabled for WiFi access. And the mobile device
may be operated by an operator or user.

The wireless network access may either be adapted to
access resources attached to the network or it may allow a
transparent across access to a public network, e.g., the Inter-
net.

In the context of this description, the following conven-
tions, terms and/or expressions may be used:

The term “wireless network access” may denote the pro-
cess of establishing a communication link from a mobile
device equipped with a transmitter to another device with
another transmitter which may be connected to a network
with attached resources. The network may be a wire-based, or
a wireless network, or a mixture of both. The device, e.g., a
mobile device, may thus be granted access to the network,
e.g., the Internet, while still being mobile.

The term “mobile device” may denote any device that may
be moved from one place to another. The mobile device may
be equipped with a transmitter allowing a wireless network
access. Current examples of mobile devices may include
so-called smart devices, smart phones, tablet computer, note-
book computer, ultra-book computer, portable game console,
but also digital cameras having a transmitter for a wireless
network access.

The term “wireless access point”, also called “hotspot”,
may denote a device that may allow wireless devices to con-
nect to a wired network using WiFi, Bluetooth or related
communication technique standards. The wireless access
point may usually be connected to a router (e.g., via a wired
network) if it is a standalone device, or it may be part of a
router itself.

The term “existing protocol” may denote a communication
protocol based on a communication standard, e.g., TLS/RFC
5246 in case of a Microsoft Windows environment. Alterna-
tives may exist for the Android operating system environ-
ments for mobile devices.

The term “password-free” may denote a mechanism in
which access may be granted without requiring the manual
(user) entry of a password. Manually inputting a password
may always be an interrupt when establishing a network
connection. Password-free may not denote that no authenti-
cation may be required. However, an authentication may be
performed without user intervention in the background, such
that a user may not be negatively affected by an exchange of
authentication data.

The term “token-based” may—in the context of an authen-
tication—denote an authentication that may be supported by
exchanging a token or parts thereof. A token may in this
context denote a digital object containing, among other
things, authentication data.

The term “within reach” may denote that a distance,
between two devices which may in principle communicate
wirelessly, allows establishing a wireless connection.

This may require that a signal strength from one device’s
transmitter to the other may be strong enough for an estab-
lishment of a stable communication connection.

The term “wireless connection” may denote that two
devices may have a communication link established. One
device may be a mobile device while the other device may be
a wireless access point, or hotspot, for WiFi access.

The term “verification server” may denote a computer hav-
ing stored authentication information regarding devices that
may be granted network access. The authentication informa-
tion may be based on a token or parts thereof. The information
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being received by the verification server may be compared to
a known and stored pattern. A match of both information
sources, i.e., the authentication information stored and the
information received, may result in the conclusion that ‘this
device related to the received information’ is verified and
access to a resource, e.g., a network may be granted.

The term “verification application” may denote a computer
application running on the verification server and performing
the above-mentioned matching procedure.

The term “information object” may denote data that may
be sent from the wireless access point to the mobile device as
part of the authentication procedure for the mobile device.
The information object may comprise displayable informa-
tion, e.g., a picture, or a logo, or a video to be displayed on a
screen of the mobile device, or audio information to be made
audio detectable, or information which may be transformed
and be sensed by a user via a tactile transducer.

Inthe following, a detailed description of the figures will be
given. All instructions in the figures are schematic. First, a
block diagram of an embodiment of the inventive computer-
implemented method for a password-free, token-based wire-
less network access is given. Afterwards, further embodi-
ments or components thereof of the mobile device subsystem
for a password-free, token-based wireless network access
will be described.

FIG. 1 shows a high level flow chart 100 of an embodiment
of the computer-implemented method for a password-free,
token-based wireless network access for a mobile device if
the mobile device is within reach of a wireless access point.
The method 100 may comprise using an extended existing
protocol 102. The base for the wireless communication pro-
tocol may be standards based, e.g., TLS/RFC 5246, or any
other protocol suited for establishing a wireless network con-
nection between the mobile device and the wireless access
point. The goal of the TLS protocol is to provide privacy and
data integrity between two communicating applications. Part
of'it describes a handshake protocol that allows the server and
client to discover each other, agree on the security and estab-
lish a secure connection before any application protocol may
transmit or receive data. The extension of the existing proto-
col may be based on information stored as content in a data
field or alternatively, several data fields in a token stored in a
memory, e.g., main memory, extended memory, smart card,
SIM, USB attached memory (e.g., USB stick), or other stor-
age modules of the mobile device.

The method may also comprise sending a portion of the
content of the token 104 as part of an initialization message
from the mobile device. The initialization message may be
receivable by a verification server connected to the wireless
access point.

Furthermore, the method may comprise receiving by the
mobile device a confirmation message 106 for establishing
the wireless connection based on a verification application
running on the verification server. The verification applica-
tion may use the portion of the content of the token (e.g., an
identification key)—for a generation of the confirmation
message for the establishing of the wireless connection (e.g.,
the identification key). The method may also comprise receiv-
ing an information object 108, (e.g., a location information, a
sponsor message, advertising, or the like) by the mobile
device along with (i.e., together with, alongside with, com-
bined with, or as separate message) the confirmation mes-
sage. The information object may be transformed into a
human recognizable form, as discussed already above.

FIG. 2 shows a block diagram 200 of a scenario of a mobile
device within reach of a wireless access point. One mobile
device 202 may be outside the reach—indicated by dashed
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line 206—of a wireless access point 212 positioned on the
premises 220 of somebody wanting to allow wireless access
to the Internet. Another mobile device 204 may be within
reach of the wireless access point 212, meaning that within
the limits of 206 a transmitter field intensity may be strong
enough for establishing a wireless connection. The wireless
access point 212 may be connected to a verification server
214, which may also be combined together with the wireless
access point 212 to create a combined wireless access system.
Access to a network, e.g., the Internet, may either be estab-
lished via the combined wireless access system or just via the
verification server 214, as indicated by links 216 and/or 218.

In order to further illustrate the usefulness of the proposed
solution, the following scenario may be considered:

A user may leave the reach of his private home based WiFi
access point for a mobile device and may prefer to use other
WiFi access points over using a mobile phone network based
Internet connection. When moving within the reach of other
WiFi/wireless access points, for example, in the infrastruc-
ture of a commercial area, the existing wireless access points
may be used by the mobile device. The incentive to provide
Internet access as a service to the mobile device may be
created by allowing the wireless access point in return to
gather information about the device and/or the user of the
device and/or displaying a message to the user of the device.
Store owners may, for example, provide Internet access to
customers with mobile devices in exchange for some infor-
mation about the customer and the opportunity to display
personalized messages on the user’s mobile device. Person-
alized messages, for example, may include a sponsor mes-
sage or direct the user to special offers that appear suitable
based on the information the mobile device revealed about its
owner. They may also be used to present information from
loyalty programs run by the store owner. In addition, the
operators of a WiFi network must ensure that users agree to
some legal aspects, while accessing the Internet through their
infrastructure.

FIG. 3 shows a block diagram of an embodiment of an
establishment of a network connection based on, for example,
the TLS protocol. The Transport Layer Security (TLS) and its
predecessor, Secure Sockets Layer (SSL), are cryptographic
protocols that provide communication security over the Inter-
net. TLS and SSL encrypt the segments of network connec-
tions at an application layer for a transport layer, using asym-
metric cryptography for key exchange, symmetric encryption
for confidentiality, and message authentication codes for
message integrity. TLS is an IETF (Internet Engineering Task
Force) standards track protocol, last updated in RFC 5246,
and is based on the earlier SSL specifications developed by
Netscape Communications (“Netscape” is a registered trade-
mark of AOL, Inc. in the United States and/or other coun-
tries).

In FIG. 3 the core elements of the standard TLS protocol
are shown for the mobile device 301 and the wireless access
point 302. Note that 302 also may refer to the verification
server (compare FIG. 2, 214). Both sides comprise network
hardware components 304, 314, the TCP/IP protocol compo-
nent 308, 318, and the TLS handshake protocol component
310, 320. The wireless connection may be symbolized by line
330.

In addition to these standard layers, at least one additional
protocol layer may be added. This may relate to the token 332
and the stored acceptable terms 352, e.g., rule 1, rule 2 . . .,
and the required terms and conditions 354.

As shown, atypical dialog between the client and the server
that uses the TLS protocol to establish a secure connection
may be discussed. When the mobile device (or client) 301
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comes into the reach of the verification server 302 and is
configured to search for servers it will send a “Client Hello”
message. A server receiving this hello message goes through
a sequence of steps described in RFC 5246 to finally establish
the means for a secure connection between client and server.

The proposed solution may extend this protocol by facili-
tating the available extensions in RFC 5246 to also send
information about terms and conditions, or rules from the
verification server 302 to the client, or mobile device 301, and
to send information about the device and/or the user of the
device back to the verification server 302.

According to one embodiment of this invention, this infor-
mation may be embedded as an extension of the data that may
be transferred by the TLS protocol. This extension may
ensure that a) a token having stored terms and conditions is
placed on the mobile device (or read from device if a token
already exists), b) the server may provide personalized mes-
sages to the client, and c¢) the client may display the message
and send back a confirmation that the content can be noticed
by the user. Failure to receive the confirmation from the user
is handled like a failure in the TLS protocol, and no connec-
tion between server and client may be established.

An identification of the mobile device 301 may be done by
information stored in the token 332 which may be placed on
the user’s mobile device 301 upon first arrival within the
range of a retail store’s (or other public premises’) wireless
access point.

For subsequent visits (or visits at affiliated stores), this
token 332 may be used to recognize the user again. The token
332 may be stored together with or as part of app 312 on
mobile device 301 allowing the mobile device 301 to recog-
nize the network and the exchanged information the next time
the user is accessing it. This identification mechanism may
allow exchanging strongly targeted end-user personalization
and advertisement.

In an embodiment of this invention, the user of the mobile
device 301 may provide some personal data, like age, gender,
interests to the application which may be stored in the token
332. Some or all of that information may then be presented to
the wireless access point 302, and allow the store running the
wireless access point 302 to provide some targeted content
especially for a group of customers the operator of the mobile
device may belong to.

In some embodiments, the identity of the user may be
protected by not transferring personal data, but using aunique
identifier instead that may allow identification of the device as
the same, but not connecting it to a particular user.

The information in the token may be updated by the appli-
cation 312 each time a connection with a wireless access point
302 may be established. This way, access points have no need
to store any data about the devices that are connecting to their
network. By returning information about the access point to
the device and storing it in the token, the device is capable of
providing the history of connections to wireless access point
302. The wireless access point 302 in turn may use this to
understand the user’s behavior and respond with personalized
content for this user. For example, frequent visitors to the
vicinity of the store may receive incentives to visit the store
and make a purchase. Or, with personal data about users
available, the physical store may analyze the collected data
and detect patterns in the behavior of customers.

It may also be possible to recognize the same user, once he
may access the store’s web site in the Internet using a standard
access method executed on a computer. Such recognition may
be made based on mapping identity information stored in the
token 332 to that identity information from the store’s online
shop. During the next visit, the shop may recognize the user
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by the token 332, which may still be stored on the mobile
device 301. It may also be possible to recognize the same user,
once he accesses the store’s web site using a standard access
device like a computer. Identifying the user by a token stored
on his device will allow better understanding of the user’s
behavior and preferences and tailoring of the offerings better
to his needs.

It is also possible to link the person/device that enters the
store with an actual purchase in the store, for example, by
sending a coupon to each mobile device when a related user
may enter the store. The coupon may be redeemed at check-
out.

In order to ensure that the data provided by the mobile
device to the access point are valid, a message authentication
code (MAC) can be added to the message that transfers the
data from the mobile device 301 to the wireless access point
302. This may be implemented in at least two ways: either
through a MAC that may be calculated by the application
stored on the mobile device 301 and/or with the help/use of a
key that may also be stored on the mobile device 301. The
wireless access point 302 may verify the received data with
the help of the key that may be stored at the wireless access
point 302, or on a computer connected to the access point
(compare FIG. 2). This would be a preferred implementation
in a 2-tier scenario.

Alternatively, the message to be transferred to the access
point may be pre-computed and stored on the mobile device
301. To compute the message, a key only known by a third
entity will be used. The access point cannot verify the
received data itself, but sends it to the third entity in order to
have it verified. It can do so immediately as part of the process
that establishes the wireless communication link with the
mobile device 301 or, at a later point in time. In the latter case,
it could either deny or provide preliminary access for the
mobile device. As soon as a verification result is available, it
may store those results internally and during the next authen-
tication process refer to those local results.

Similar to this, the access point may save the user’s infor-
mation based on the MAC address of the user’s mobile device
301 to recognize a next visit and provide better service, cou-
pons, or advertisement based on past visits.

Similar to this, the mobile device 301 may provide an
OpenlD to the access point. OpenlDs are standardized cre-
dentials, which may be used across different web sites. [t may
also be possible to share a common set of user preferences. By
sending the OpenlID to the physical store, the store may also
leverage the user’s preferences.

Regardless of whether a token, MAC address or OpenlD
may be used, this disclosure suggests ways to deliver the
user’s identity (based on the user’s mobile device) to the
physical store, which may in return offer personalized infor-
mation and also map the user to the store’s Internet Web Shop.

The steps described in the context of FIG. 3 may be sum-
marized as follows: The acceptable terms and conditions 352
may be read and validated, 340, by the verification server
against the required terms 354. Then network access may be
granted, 342, to the mobile device 301.

An analysis and recommendation engine 334 may be
responsible for writing, 344, additional data, as described
above. Arrow 346 may symbolize subsequent reads of the
token 332. Arrow 348 may symbolize additional data pushed
from the wireless access point 302 to the mobile device 301.
And the wireless access point and/or connected systems may
track, 350, repetitive visits, accesses, etc. Alternatively, user
data may be stored in a repository 336.

FIG. 4 shows a block diagram 400 of an embodiment of an
extended protocol. Blocks 402, 404 may symbolize the stan-
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dard protocol whereas blocks 406, 408 may symbolize the
extension to the standard protocol. Once a mobile device
comes into reach of a wireless access point, it sends out, 410,
a “client hello” message. The server may respond with
“server hello”, 412, a server certificate, 414, a client certifi-
cate request 416, and a server done message 418. The client
may respond with a corresponding client certificate 420, a
client key exchange 422, and a certificate verification mes-
sage 424. The server side responds with a “change connection
status” message 426 and a “finished” message 428. Also the
client may respond with a “change connection state” message
430 and a “finished” message 432.

After that, the application on the client side takes over and
sends, 434, as discussed above, the token 332 based terms and
condition and other information (e.g., device capabilities) to
the server. The server responds with a confirmation message
436 and sending, 438, of the information object 440.

FIG. 5 shows an embodiment of a token 332 structure. The
token may comprise an ID key 502, adapted to identify the
token and/or the related mobile device, as well as acceptable
terms and conditions, or service level agreements 352 (com-
pare FIG. 3) if the mobile device establishes a password-free,
token-based wireless network connection. Mobile device
capabilities may be stored in 504. Optional data fields 508 of
the token 332 may comprise data—as outlined in 510—about
a type of the device, hardware ID of the device, other capa-
bilities of the mobile device and owner information. The
owner information may be grouped into name and address of
the user, gender information, age, height, size of clothes,
special interests, and more. Other information stored in the
token 332 may include access time to a wireless access point
adapted for password-free, token-based wireless network
access, location of access, and other customer relationship
management data.

FIG. 6 shows a block diagram of an embodiment of the
inventive mobile device subsystem 600 for a password-free,
token-based wireless network access. The mobile device sub-
system 600 may comprise a sending unit 602 and a receiving
unit 604 adapted for sending and receiving data based on
WiFisignals, and a transforming unit 606 as described herein.

FIG. 7 shows a block diagram of an embodiment of a
mobile device including the mobile device subsystem.

Embodiments of the invention may be implemented
together with virtually any type of computer or mobile device,
regardless of the platform being suitable for storing and/or
executing program code. For example, as shown in FIG. 7, a
computing system 700 may include one or more processor(s)
702 with one or more core(s) per processor, associated
memory elements 704, an internal storage device 706 (e.g., a
SIM card, a hard disk, an optical drive such as a compact disk
drive or digital video disk (DVD) drive, a flash memory stick,
a solid-state disk, etc.), and numerous other elements and
functionalities, typical of today’s computers (not shown) or
mobile devices. The memory elements 704 may include a
main memory, e.g., a random access memory (RAM),
employed during actual execution of the program code, and a
cache memory, which may provide temporary storage of at
least some program code and/or data in order to reduce the
number of times, code and/or data must be retrieved from a
long-term storage medium or external bulk storage 716 for an
execution. Elements inside the computer or mobile device
700 may be linked together by means of a bus system 718 with
corresponding adapters. Additionally, a mobile device sub-
system 600 for a password-free, token-based wireless net-
work access may be attached to the bus system 718.

The computing system 700 may also include input means,
such as a keyboard 708, a pointing device such as a mouse
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710, or a microphone (not shown). Alternatively, the comput-
ing system may be equipped with a touch sensitive screen as
a main input device. Furthermore, the computer 700 may
include output means, such as a monitor or display 712 (e.g.,
a liquid crystal display (LCD), a plasma display, a light emit-
ting diode display (LED, OLED), or cathode ray tube (CRT)
monitor). The computer system 700 may be connected to a
network (e.g., a local area network (LAN), a wide area net-
work (WAN), such as the Internet or any other similar type of
network, including wireless networks via a network interface
connection 714. This may allow a coupling to other computer
systems or a storage network or a tape drive. Those skilled in
the art will appreciate that many different types of computer
systems exist, and the aforementioned input and output
means may take other forms. Generally speaking, the com-
puter system 700 may include at least the minimal processing,
input and/or output means, necessary to practice embodi-
ments of the invention.

According to one embodiment of the present invention, a
computer-implemented method for a password-free, token-
based wireless network access for a mobile device, if the
mobile device may be within reach of a wireless access point,
may be provided. The method may comprise using an
extended existing protocol for establishing a wireless connec-
tion between the mobile device and the wireless access point,
wherein the extension of the existing protocol may be based
on data, stored as content in a data field in a token stored in a
memory ofthe mobile device. The method may also comprise
sending a portion of the content of the token as part of an
initialization message from the mobile device, in particular to
a wireless network access point. The initialization message
may be receivable by a verification server connected to the
wireless access point. Furthermore, the method may com-
prise receiving by the mobile device a confirmation message
for establishing the wireless connection based on a verifica-
tion application running on the verification server, wherein
the verification application may use the portion of the content
of'the token for a generation of the confirmation message for
the establishing of the wireless connection and receiving an
information object by the mobile device along with the con-
firmation message. The information object may be trans-
formed into a human recognizable form.

According to another embodiment, a mobile device sub-
system for a password-free, token-based wireless network
access may be provided if the mobile device subsystem may
be within reach of a wireless access point. An establishing of
a wireless connection between the mobile device subsystem
and the wireless access point may be based on an extended
existing protocol. The extension of the existing protocol may
be based on data, stored as content in a data field of a token,
stored in the memory of the mobile device subsystem. The
mobile device subsystem may comprise a sending unit
adapted for sending a portion of the content of the token as
part of an initialization message from the mobile device sub-
system, in particular, to the wireless access point. The initial-
ization message may be receivable by a verification server
connected to the wireless access point. The mobile device
subsystem may further comprise a receiving unit adapted for
receiving by the mobile device subsystem a confirmation
message for an establishing of the wireless connection based
on a verification application running on the verification
server. The verification application may use the portion of the
content of the token. The receiving unit may also be adapted
for receiving an information object by the mobile device
subsystem as part of granting access to the network. The
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mobile device subsystem may also comprise a transformation
unit adapted for transforming the information object into a
human recognizable form.

Based on the features of the mobile device subsystem, a
mobile device using the mobile device subsystem may be
provided.

The proposed computer-implemented method for a pass-
word-free, token-based wireless network access may offer a
couple of advantages:

The proposed method allows for a hassle free access to a
wireless access point and thus to, for example, the Internet.
The automated token-based authentication information
exchange may allow a mobile device, once in reach of a
wireless access point, to authenticate itself. This authentica-
tion may include a transmission of personal data of the owner
of the mobile device stored in the mobile device. The amount
of personal information to be transmitted as part of the
authentication process may be controlled by a token stored in
the mobile device. In this sense, the token may control a type
of'service level agreement or terms of condition, the user may
be willing to accept, between the mobile device and a wireless
access point and the related network infrastructure provider.
A user may not be required to type in a user ID and password
once he is in reach of a wireless access point. The connection
may be established automatically if the information that a
verification server may require and the information that may
be transmitted via the wireless access point to the verification
server may match using the extended standard protocol.

Two aspects of gaining access to a public WiFi network are
combined. If the public wireless access point may be owned
by a retail store, the proposed method may enable dealing
with legal aspects of usage rules and an agreement to common
terms of usage of the wireless network access (terms and
conditions) and exposing an acceptable level of identification
of'the user/device to the WiFi operator, which in one embodi-
ment, may be a store owner.

An additional advantage of the proposed solution is that for
location information no GPS (Global Positioning System)
information or related system may be required. As known,
GPS technology in a mobile device may require a lot of
battery power and also potentially long triangulation times.
Moreover, GPS services are not, or seldom, available inside
buildings. Thus, if the wireless access point may be, e.g.,
inside a shopping mall, GPS location could not be transmitted
from the mobile device to the verification server. According to
the proposed solution, the known location information from
the wireless access point may be used instead. These are
always available and it may not be a prerequisite to have GPS
technology available in the mobile device, or the GPS tech-
nology may be turned off.

According to one embodiment of the method, the transfor-
mation of the information object into the human recognizable
form may be performed, resulting in a displayable object,
wherein the displayable object may be displayed on a screen
of the mobile device as long as the wireless connection is
established. In one embodiment, this may be viewed as small
bar on top or bottom of the screen, as a side bar, or the like.
Other details have already been discussed above. Addition-
ally, it may be possible to transmit varying information
objects to the mobile device during the established mobile
connection. This way more information may be displayed
from the sponsor of the wireless network access or informa-
tion derived from the network connection may be used to
determine additional content relevant for the user of the
mobile device. In one embodiment, a displayable welcome
message may be prominently displayed on the screen of the
mobile device.
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According to one embodiment of the method, the verifica-
tion server and the wireless access point are combined into
one device. This feature may allow for a low cost solution.
Many wireless access points may run an operating system,
e.g., Linux, thus the functionality of the verification server
may be implemented within the hardware/software combina-
tion of the wireless access point. This may also have the
advantage that mobile service providers may sell or give such
modified wireless access point systems to legal entities that
want to offer a free Internet access as part of their customer
service if customers are inside or close to their shops.

According to an enhanced embodiment of the method, the
content of the token may comprise at least one of a group
consisting of: data about the mobile device, a specification
about the information transferable from the mobile device,
and an identification key unique to the mobile device. Using
the identification key, a verification server may identify a
specific mobile device. This may be helpful for repetitive
“visits” of mobile devices to a specific wireless access point.
The information about the capabilities of the mobile device to
be sent as part of establishing a wireless connection may
comprise screen resolution, manufacturer of the mobile
device, a model number, sound capabilities, etc. Based on
such information, it may be determined on the wireless access
point side what kind of information object, e.g., location
information or advertising, may be sent to the mobile device
as part of establishing the connection between the mobile
device and the wireless access point based on the extended
existing protocol.

Additionally, terms and conditions data, which the user of
the mobile device is willing to accept for enabling the wire-
less connection or service level agreement, may be transmit-
ted during the establishing process of the wireless connection.
However, it should be noted that the complete information
exchange may happen without any user intervention, e.g.,
typing in login information and/or a password.

Thus, the acceptable terms and conditions data, in particu-
lar, need to be made available from the mobile device and
need to be stored as part of the token. This may happen during
a registration process, which a user may perform being out-
side the reach of the wireless access point, e.g., being at home
athis desk. He may register himself and his mobile device for
a wireless connection establishment based on the solution
proposed herein if he comes together with his mobile device
in reach of an enabled wireless access point in order to per-
form the above described method. The acceptable terms and
conditions may be verified against rules of a verification
application on the wireless access point side. The acceptable
terms and conditions from a point of view of the user of the
mobile device may comprise information about personal
data, like name, address like, age, date of birth, gender, spe-
cial interests and the like. The user may decide to deliver some
parts of those personal data to the firm, thus allowing Internet
access via wireless network access of the firm, but not other
parts. The user may decide to use tokens when moving from
wireless access point to wireless access point, since a token
may have a different ID key from wireless access point to
wireless access point.

Alternatively, a user may subscribe to the service, as dis-
cussed during his first “being in reach’.

Therefore, according to an alternative embodiment of the
method, the token being stored in the mobile device may be
generated as part of a registration process between the mobile
device, in particular, operated by a user, and a registration
server connected to the verification server. In one embodi-
ment, the registration server and the verification server may
be the same device.
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According to one enhanced embodiment of the method, as
part of the registration process, a client application, e.g., a so
called “app”, may be downloaded to the mobile device. The
client application may be adapted to perform the generation
of'the token, the execution of the protocol extension as well as
the reception and transformation of the received information
object. Alternatively, the extended protocol management may
be independent of the client application and may be down-
loaded during registration. In that case an extended protocol
management driver may be installed on the mobile device.

According to one embodiment of the method, the content
of the token may be updated each time the mobile device
establishes a connection to the wireless access point. Date and
time of the wireless access, the location of the wireless access
point, amount of data transmitted, as well as other relevant
information may be stored within the token. This has the
advantage that no information needs to be stored on the side
of the wireless access point in the verification server or the
registration server. Data privacy may be respected this way as
well.

According to an alternative embodiment of the method, the
verification application may receive an access clearance mes-
sage, e.g., from a third party for the generation of the confir-
mation message from the wireless access point to the mobile
device. The generation of the access clearance message may
be based on a portion of the content of the token. It may
happen that the access provider cannot identify the device
itself and may need a third party service provider for it. Such
a feature may be useful in shopping malls, where a general
access may be managed for all wireless access points within
the shopping mall, but it should be determinable which wire-
less access point may be used by the mobile device. These
access points may belong to different shops inside the mall.

According to one embodiment of the method, a predefined
message may be received by the mobile device as part of the
information object if the mobile device did have a previous
recognition by the verification server established from out-
side the reach of the wireless access point. Such a predefined
message may be a special offer or coupon for the operator of
the mobile device at the point in time the mobile device is in
the vicinity of a specific wireless access point of a retail shop.

According to another embodiment of the method, at least
one portion of the token and the information object are trans-
ferred via the wireless network in an encrypted form. Again,
this may guarantee data privacy. No other receipt of the wire-
less transmitted data may be readable by unauthorized par-
ties.

While the invention has been described with respect to a
limited number of embodiments, those skilled in the art,
having benefit of this disclosure, will appreciate that other
embodiments may be devised, which do not depart from the
scope of the invention, as disclosed herein. Accordingly, the
scope of the invention should be limited only by the attached
claims. Also, elements described in association with different
embodiments may be combined. It should also be noted that
reference signs in the claims should not be construed as
limiting elements.

As will be appreciated by one skilled in the art, aspects of
the present disclosure may be embodied as a system, method
or computer program product. Accordingly, aspects of the
present disclosure may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module” or
“system.” Furthermore, aspects of the present disclosure may
take the form of a computer program product embodied in one
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or more computer readable medium(s) having computer read-
able program code embodied thereon.

Any combination of one or more computer readable medi-
um(s) may be utilized. The computer readable medium may
be a computer readable signal medium or a computer read-
able storage medium. A computer readable storage medium
may be, for example, but not limited to, an electronic, mag-
netic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, or device, or any suitable combination of
the foregoing. More specific examples (a non-exhaustive list)
of the computer readable storage medium would include the
following: an electrical connection having one or more wires,
a portable computer diskette, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or Flash
memory), an optical fiber, a portable compact disc read-only
memory (CD-ROM), an optical storage device, a magnetic
storage device, or any suitable combination of the foregoing.
In the context of this document, a computer readable storage
medium may be any tangible medium that may contain, or
store a program for use by or in connection with an instruction
execution system, apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that is not a computer readable storage medium and
that may communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, including
but not limited to wireless, wire-line, optical fiber cable, RF,
etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the present invention may be written in any com-
bination of one or more programming languages, including
an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

Furthermore, embodiments may take the form of a com-
puter program product, accessible from a computer-usable or
computer-readable medium providing program code for use,
by or in connection with a computer or any instruction execu-
tion system. For the purpose of this description, a computer-
usable or computer-readable medium may be any apparatus
that may contain means for storing, communicating, propa-
gating or transporting the program for use, by or in a connec-
tion with the instruction execution system, apparatus, or
device.

The medium may be an electronic, magnetic, optical, elec-
tromagnetic, infrared or a semi-conductor system for a propa-
gation medium. Examples of a computer-readable medium
may include a semi-conductor or solid state memory, mag-
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netic tape, a removable computer diskette, a random access
memory (RAM), a read-only memory (ROM), a rigid mag-
netic disk and an optical disk. Current examples of optical
disks include compact disk-read only memory (CD-ROM),
compact disk-read/write (CD-R/W), DVD and Blu-Ray-
Disk.

It should also be noted that embodiments of the invention
have been described with reference to different subject-mat-
ters. In particular, some embodiments have been described
with reference to method type claims whereas other embodi-
ments have been described with reference to apparatus type
claims. However, a person skilled in the art will gather from
the above and the following description that, unless otherwise
notified, in addition to any combination of features belonging
to one type of subject-matter, also any combination between
features relating to different subject-matters, in particular,
between features of the method type claims, and features of
the apparatus type claims, is considered to be disclosed within
this document.

Aspects of the present disclosure are described with refer-
ence to flowchart illustrations and/or block diagrams of meth-
ods, apparatus (systems) and computer program products
according to embodiments of the present disclosure. It will be
understood that each block of the flowchart illustrations and/
or block diagrams, and combinations of blocks in the flow-
chart illustrations and/or block diagrams, may be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

These computer program instructions may also be stored in
a computer readable medium that may direct a computer,
other programmable data processing apparatus, or other
devices to function in a particular manner, such that the
instructions stored in the computer readable medium produce
an article of manufacture including instructions, which
implement the function/act specified in the flowchart and/or
block diagram block or blocks.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps to
be performed on the computer, other programmable appara-
tus or other devices to produce a computer implemented
process such that the instructions, which execute on the com-
puter or other programmable apparatus provide processes for
implementing the functions/acts specified in the flowchart
and/or block diagram block or blocks.

The block diagrams in the Figures illustrate the architec-
ture, functionality, and operation of possible implementations
of systems, methods and computer program products accord-
ing to various embodiments of the present disclosure. In this
regard, each block in the block diagrams may represent a
module, segment, or portion of code, which comprises one or
more executable instructions for implementing the specified
logical function(s). It should also be noted that, in some
alternative implementations, the functions discussed herein-
above may occur out of the disclosed order. For example, two
functions taught in succession may, in fact, be executed sub-
stantially concurrently, or the functions may sometimes be
executed in the reverse order, depending upon the function-
ality involved. It will also be noted that each block of the
block diagrams, and combinations of blocks in the block
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diagrams, may be implemented by special purpose hardware-
based systems that perform the specified functions or acts, or
combinations of special purpose hardware and computer
instructions.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to limit
of'the invention. As used herein, the singular forms “a”, “an”
and “the” are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be fur-
ther understood that the terms “comprises” and/or “compris-
ing,” when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.

The corresponding structures, materials, acts, and equiva-
lents of all means or steps plus function elements in the claims
below are intended to include any structure, material, or act
for performing the function in combination with other
claimed elements, as specifically claimed. The description of
the present invention has been presented for purposes of
illustration and description, but is not intended to be exhaus-
tive or limited to the invention in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skills in the art without departing from the scope and
spirit of the invention. The embodiment was chosen and
described in order to best explain the principles of the inven-
tion and the practical application, and to enable others of
ordinary skills in the art to understand the invention for vari-
ous embodiments with various modifications, as are suited to
the particular use contemplated.

The aspects defined above and further aspects of the
present invention are apparent from the examples of embodi-
ments to be described hereinafter and are explained with
reference to the examples of embodiments, but to which the
invention is not limited.

What is claimed is:
1. A method for establishing a password-free, token-based
wireless network access for a mobile device, wherein the
mobile device is within a wireless communication range of a
wireless access point, the method comprising:
establishing, by the mobile device, a wireless connection
between the mobile device and the wireless access point,
wherein the wireless connection utilizes an extended
existing protocol, and wherein an extension of the exist-
ing protocol is based on data stored as content in a data
field in a token stored in a memory of the mobile device;

transmitting a portion of the content of the token as part of
an initialization message from the mobile device,
wherein the initialization message is transmitted to and
received by a verification server that is connected to the
wireless access point;

receiving, by the mobile device, a confirmation message

for establishing the wireless connection based on a veri-
fication application running on the verification server,
wherein the verification application uses the portion of
the content of the token for a generation of the confir-
mation message for the establishing of the wireless con-
nection;

receiving, by the mobile device, an information object and

the confirmation message; and

transforming, by the mobile device, the information object

into human recognizable form.

2. The method according to claim 1, wherein the transform-
ing the information object into the human recognizable form
results in a displayable object, wherein the displayable object
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is displayed on a screen of the mobile device as long as the
wireless connection is established.

3. The method according to claim 1, wherein the verifica-
tion server and the wireless access point are combined into
one device.

4. The method according to claim 1, wherein the token
comprises at least one out of the group consisting of: data
about capabilities of the mobile device, a specification about
the information transferable from the mobile device, and an
identification key unique to the mobile device.

5. The method according to claim 1, wherein the token is
generated as part of a registration process between the mobile
device and a registration server connected to the verification
server.

6. The method according to claim 5, wherein, as part of the
registration process, a client application is downloaded to the
mobile device, wherein the client application is adapted to
perform the generation of the token, an execution of the
extension of the existing protocol, and reception and trans-
formation of the received information object.

7. The method according to claim 1, further comprising:

updating, by one or more processors, content of the token

each time the mobile device establishes a connection to
the wireless access point.

8. The method according to claim 1, wherein the verifica-
tion application receives an access clearance message for the
generation of the confirmation message, and wherein a gen-
eration of the access clearance message is based on the por-
tion of the content of the token.

9. The method according to claim 1, wherein a predefined
message is received by the mobile device as part of the infor-
mation object if the mobile device did have a previous recog-
nition by the verification server established from outside the
reach of the wireless access point.

10. The method according to claim 1, wherein at least one
portion of the token and the information object are transferred
from the mobile device via a wireless network inan encrypted
form.

11. The method of claim 1, wherein the extended existing
protocol is an extension of a Transport Layer Security (TLS)
protocol, wherein core layer elements of the TLS protocol
include a network hardware component layer, a TCP/IP pro-
tocol component layer, and a TLS handshake protocol com-
ponent layer, wherein the token and stored acceptable terms
are added on top of the core layer elements, wherein the token
includes an identification key for the mobile device, and
wherein the stored acceptable terms describe personal infor-
mation that a user is willing to share in order to access the
wireless access point.

12. The method of claim 1, further comprising:

transmitting, from the mobile device to the wireless access

point, personal information about a user of the mobile
device, wherein the personal information is transmitted
in exchange for access to the wireless access point.

13. The method of claim 1, further comprising:

in response to the mobile device first arriving within a

wireless communication range of the wireless access
point, receiving identification information for the
mobile device from the wireless access point, wherein
the identification information identifies the mobile
device;

storing the identification information in the mobile device;

in response to the mobile device leaving and then re-enter-

ing the wireless communication range of the wireless
access point, providing the identification information to
the wireless access point by the mobile device;
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in response to the mobile device leaving and then re-enter-
ing the wireless communication range of the wireless
access point, increasing a counter of how many times the
mobile device has re-entered the wireless communica-
tion range of the wireless access point; and

transmitting, from the mobile device to the wireless access
point, a total count of how many times the mobile device
has historically re-entered the wireless communication
range of the wireless access point.

14. The method of claim 1, wherein the wireless access
point is physically located within a store, and wherein the
method further comprises:

determining, by one or more processors, an on-line shop-
ping history of a user of the mobile device at a web site
of the store;

mapping, by one or more processors, identity information
of the user stored in the token to the on-line shopping
history of the user; and

transmitting, from the access point to the mobile device, a
tailored offer for a product within the store based on the
on-line shopping history of the user.

15. The method of claim 1, further comprising:

storing, in the token, terms and conditions that are accept-
able to a user of the mobile device, wherein the terms and
conditions identify what personal information the user is
willing to share with the wireless access point in return
for access to the wireless access point;

transmitting, from the mobile device to the wireless access
point, the terms and conditions that are acceptable to the
user of the mobile device; and

in response to the terms and conditions that are acceptable
to a user of the mobile device matching required terms
and conditions of the wireless access point for providing
wireless access to a network, receiving authorization
from the wireless access point to access the network.

16. The method of claim 1, wherein the information object
provides information about a physical location of the wireless
access point.

17. A mobile device subsystem for establishing a pass-
word-free, token-based wireless network access of a mobile
device, wherein the mobile device is within reach of a wire-
less access point, wherein establishing a wireless connection
between the mobile device and the wireless access point is
based on an extended existing protocol, and wherein an exten-
sion of the existing protocol is based on data stored as content
in a data field of a token stored in the memory of the mobile
device, the mobile device subsystem comprising:

a sending unit adapted for sending a portion of the content
of'the token as part of an initialization message from the
mobile device subsystem, the initialization message
being receivable by a verification server connected to the
wireless access point;
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a receiving unit adapted for receiving by the mobile device
subsystem, a confirmation message for an establishing
of the wireless connection based on a verification appli-
cation running on the verification server, wherein the
verification application is using the portion of the con-
tent of the token, wherein the receiving unit is also
adapted for receiving an information object, by the
mobile device subsystem, as part of granting access to a
network that is accessed via the wireless access point;
and

a transformation unit adapted for transforming the infor-
mation object into a human recognizable form.

18. A computer program product for establishing a pass-
word-free, token-based wireless network access for a mobile
device, wherein the mobile device is within a wireless com-
munication range of a wireless access point, the computer
program product comprising a non-transitory computer read-
able storage medium having program code embodied there-
with, the program code readable and executable by a proces-
sor to:

establish a wireless connection between the mobile device
and the wireless access point, wherein the wireless con-
nection utilizes an extended existing protocol, and
wherein an extension of the existing protocol is based on
data stored as content in a data field in a token stored in
a memory of the mobile device;

transmit a portion of the content of the token as part of an
initialization message from the mobile device, wherein
the initialization message is transmitted to and received
by a verification server that is connected to the wireless
access point;

receive, by the mobile device, a confirmation message for
establishing the wireless connection based on a verifi-
cation application running on the verification server,
wherein the verification application uses the portion of
the content of the token for a generation of the confir-
mation message for the establishing of the wireless con-
nection;

receive, by the mobile device, an information object and
the confirmation message; and

transform the information object into a human recogniz-
able form.

19. The computer program product of claim 18, wherein
the transforming the information object into the human rec-
ognizable form results in a displayable object, wherein the
displayable object is displayed on a screen of the mobile
device as long as the wireless connection is established.

20. The computer program product of claim 18, wherein
the token comprises at least one out of the group consisting of:
data about capabilities of the mobile device, a specification
about the information transferable from the mobile device,
and an identification key unique to the mobile device.
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